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(54)Title: HIGH-PURITY TOCOPHEROL PHOSPHATES, PROCESS FOR THE PREPARATION THEREOF, METHOD FOR 
ANALYSIS THEREOF, AND COSMETICS 



(57) Abstract 

High-purity tocopherol phosphates and/or salts thereof, each having a content of P,P'-bistocopherol diphosphate and/or salts thereof 
of 3 % by weight or below. A process for preparing high-purity tocopherol phosphates, which comprises reacting tocopherol with 
phosphorus oxytrihalide, treating the product with an aqueous acidic or basic solution to form tocopherol phosphates (i), and hydrolyzing 
P,P'-bistocopherol diphosphates (ii) formed as a by-product under acidic conditions. A method for the analysis of tocopherol phosphates 
using columns for high-performance liquid chromatography filled with a polymethacrylate gel bearing a long-chain alkyl gTOup bound 
thereto. The high-purity tocopherol phosphates have an antioxidant activity, an excellent water solubility, an excellent handleability in virtue 
of their powderiness and a high safeness for the skin, thus being useful as the raw materials for cosmetics. The above method for 
quantitative analysis makes it possible to determine the amounts of the components (i) and (ii) more accurately and easily. 
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Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet) 

This interna tional search report has not been established in respect of certain claims under Article 17(2)(a) for tbe following reasons: 
1. I I Claims Nos.: 

■ ' because they relate to subject matter not required to be searched by this Authority, namely: 



□ 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 



3. rj Claims Nos.: 

because tbey are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of Invention is lacking (Continuation of Item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

A. Claims 1 to 4 pertain to high-purity tocopherol phosphates 
and/or salts thereof, containing P , P ' -bistocopherol diphosphate 
and/or salts thereof in an amount not exceeding a specific value; 

B. Claims 5 to 6 pertain to processes for preparing high-purity 
tocopherol phosphates and/or salts thereof; 

C. Claims 7 to 9 pertain to cosmetics containing high-purity 
tocopherol phosphates and/or salts thereof as set forth in claims 
1 to 4 ; and 

D. Claims 10 to 12 pertain to methods for the analysis of 
tocopherol phosphates and/or salts thereof. 



As all required additional search fees were timely paid by tbe applicant, this international search report covers all 
searchable claims. 



2. | [ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. I 1 As only some of the required additional search fees were timely paid by tbe applicant, ibis international search report 
covers only those claims for which fees were paid, specifically claims Nos.: 



4. 1 | No required additional search fees were timely paid by tbe applicant. Consequently, this international search report js 
1 ' restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by tbe applicant's protest. 

[ X | No protest accompanied tbe payment of additional search fees. 
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Meanwhile, it is described in the description that the 
high-purity tocopherol phosphates and/or salts thereof prepared 
by the processes of the group B of inventions contain P,P'- 
bistocophrol diphosphate in amounts not exceeding a specific 
value. Accordingly, the groups of A, B and C of inventions have 
special technical features of high-purity tocopherol phosphates 
and/or salts thereof containing P , P ' -bistocopherol diphosphate in 
an amount not exceeding a specific value. 

On the other hand, a special technical feature of the group 
D of inventions is a method for the analysis of tocopherol 
phosphates and/or salts thereof. 

Accordingly, it cannot be considered that there is any 
special technical feature common to the groups A, B and C of 
inventions and the group D of inventions, and therefore these 
groups of inventions are not considered as relating to a group of 
inventions so linkded as to form a single general inventive 
concept . 
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